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(57) Abstract: A noise suppressing circuit capable of suppressing noise over 
a wide frequency range while reducing the size. The noise suppressing circuit 
comprises first and second inductors (51, 52) inserted in series in a first con- 
ductor (3), and a series circuit (15) of a third inductor (53) and a first capacitor 
(14). The series circuit (15) has one end connected between the first and second 
inductors (51, 52) and the other end connected to a second conductor (4). Even 
if the coupling coefficient k of the first and second inductors (51, 52) is smaller 
than 1, a damping characteristic substantially identical or similar to the ideal 
characteristic can be obtained by adjusting the value of the inductance (L3) of 
the third inductor (53) depending on the value of the coupling coefficient k. 
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y—^/v^—\?<Dm,}±vitimM£nt'm&K^\,^xnm~tZ)o ^m^n. mi 

**d\ mtpntewte. ^<D9c<D^tim^^m&xfoz>z.t&mvx\,^ 0 mi^-o^? 
^5itm2(D4^^52nm^mmum^^nx\^(Dx\mi(D4>^^ 
#5i<Dffimmz&&utW£tei&Kx, M2<D4^??52<Dm%ftmz&rfe<Dmj± 
tm&i'Zo ^x\ wMm&i5<D—m&$Bi<D'(>'y?*5ikfg2<D'fr'y?#52k 
(DmzfflBfetix^z>z.kfrt>, $g2<Dj>y?f52<Dmi&mz&&.'rz>W£(D\Pi\% 
ra. m&m&i5(Dmmmz&±ttW£<Dfa%kt£m&fakti:y, ^ti6©u±^ 

m^cffi®t£tLZ> 0 ^o^, m2<D^>???52<Dmjj<£>i$iffikW2(DiffiUP2k<D 

[0052] *fc.*Hife(D^|i^*DV>-r, $B^2a, 2b^^/— ^/V^e— KO«j±^^p$tL 
_hfE(D^Pj!^^|#^UT, S^-la, lbr H 1<^«ff«, ^2a, 2bffi^PP*P 

«\ S^-ia, lbf-y— ^/v^e— HV-rx^fp^p$^fc^i;, ^2a, 2b^y— ^/v 

[0053] #c^, mm^mx(Di^mic^^xmmir^ 0 ~~x\ ^mm^nm^^y 
4^mmmm^^^x, mmvtmki^ jgi&j^j^^^^si, 52(D^m 
mk=ikumvx, ^-m^m^mm^m^tc^m^k^^o ^xitm^ mi 

$o£Tim2(D4^??51, 52C0^^^^L1, L2^*^^|CfgL0i:b, |^3<Z)^ 

nnx&z>kum-r% 0 

[0054] i(DJ^^ N S^-la, lbm\^y— WWE— ^COMJ^Vi^WM^fV^k, ^.(D^J^Viit 
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, M2<D4^y^^52(DmW^m}±iy2VitM3(D4^^^53(Dm)^f^(Dm)±l 

[0055] _hi&<Dj;5^lll*3J:TJ?|g2(^-f^^51, 52(D^^^^L1, L2, *5 

lb, ^i^3(D^^>^53(D^13a(D#^^#b<-r§r^-e|im-t-§^i:^ 

•c#5o mu<n^y??>*n^Wi<n^m^)&mir%z-bfrb, #^iia 

•yXLZ<D4mkteZ> 0 m^Z-Zt, ^3<D4>^??53<D4>y??>*L3\^ WMl 

[0056] l£i^#i^{£T^.£5^#tt<«^^ ^ToIioi/^i/->'3yo 

ffcD^iai&Sr^LTV^o &*3, Ra, Rbfct, Affl;^^— ^*£LT^5tUfc 

^^Ll, L2, ?fe^t) ? ^||3(D^^^53(D-l'>^^^L3^^, I^CfCCl /z 

mm<Dm&, mmm^i^ho. s^xm^i&r^tim^mM^^w^o 
[0057] m4^, ^(Diy^u— ^-a^^^u-cv^ ^.tife, M^mmm^n^y 
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^-8-62-e^Lfca«^#^Ck=0. 998£Ufct§£\ ^63^Lfc||te;^# 
^k=0. 98irLfci§£\ W^64X^L,ttMn^mm^=0. 9bLstcigr&, ^65 

[0058] ®4^ a^^(k=l)-C«, ««ffi^V^^#tt^#^^O^L, k# 
l£9Vh$V^^W*»^62A— 65A/^CTV^ 0 fgl;& £U? 

i4^-e^$^*Sg^^ts^«o ^##ck(Dfii:^teTi-s^ 

mmm$\x\ mm^m^it-<x^wmm^x^ ^fmmm^n^t^x%^<f^ 
[oo59] *mn<Di&mK&z>Mxmm®&-ete. w^mk^ix*)^<th. m 

3<D^y^53<D^^^^L3(D{if£f^^ 
[0060] iO-r^>^^L3(Dft^J:§^#tt(D^b^ N ^T»^2(D^^.W— 

^(Dim^ m3<Dm&bmwx$b% 0 

[0061] 06^ ^(Diy^u— ^a^JH^LTl^o rtm, 04i:|*l^ xvi^e— K 

^MUtKtKk^, L3 = l/zH)-t?(Dff^^:^i- 0 g|6^5oV^, 

^^-71-C^b^«L3 = 8. O/zH^Lfc^, ^^-72-C 
^Lfc^{iL3 = 0. 81/iH£Lfd^-£\ ^F^-73-e^Lfc^{iL3 = 0. 801 H^bfc 
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##74^Ufcil&ttL3=0. 8001 ix H£Lfd^g\ ?f ^-75-e^Lfc$|teL3 
= 0. 8juH^b^^^^-76-e^b^«L3 = 0. 7999 n H^W^^, m^77 
"e^bf'^f*L3 = 0. 799 J uH£Wd^\ ^F-^78-e^bf'^{*L3 = 0. 79/zH^L 
IzM^, #-^-79-e^b/c^fiL3 = 0. 08/z H^b^c#-^(Diy^W— iya^^:^ 

[0062] me^y^u—ys^^b, ^>???>^z<Dmt^(Dmn^VE.b(Dmmz- 

^L3(Dte^J;«9, *3*3fr<^T<^3o©^(A) — (C) ^#fr£>*L5 0 
[0063] (A) L3=k-L0<£>£# o 

g|6©5^3.W— ^F-^75-e^LfcH^^^^-§(L3=0. 8X1. 0 M H 

=0. 8/tH), ^<dj^\ yu*itfcott, is#tt!-iLraiti(k=i. 

[0064] (B) L3>k-L0(D^ o 

06©^aW- i/a^-Cf*, ?3H§-71~ 74T^U^i&S0E^i-5(L3>O. 8juH)„ 

f 0 = 1/2 7i J~C (L3-k • LO) 

bMfrbtiZo ■fit. C(L3-k-L0)^©^«Sr^t5rfcSr^-r o C}3\ iH^Jdl^ 

L3^ (l/2 + 3/2k) -L0 (2a) 
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M*U/^#$riS&fcL-CV>5(L3^1. 7 M H) 0 
[0065] (C) L3<k«L0<£>££„ 

L3^0. 9k(Ll-L2) 1/2 (3a) 

^LV^#£r^fcUTl>5(L3^0. 72juH) 0 
[0066] _hfEi£(2a) , (3a) \C£<>Xjk&hthZ>4^??^L3(DM:MW., M'HM 

/-TX«i^lIiIBS<D^«|HlB&Sr^L-CV^ 0 ^<D#«IHB&(c*3V^, £l*3J:t^2© 
<YJ"^*51, 52CD^^^^L1, L2W:#^ L0 = 10 » HK&tfeUt, *fdjg 

L3=(l/2 + 3/2Xk) XL0 = 17uH 

ktto ^(3a)frbMftbtlZ4l/^??>XL3<Dm'Hm^ 
L3 = 0. 9kXL0 = 7. 2 ix H 

[0067] 08^, *©i^al/-i^yigj|^UVV5o itig&Dfctf), Mtl(k=l. 0, 

L3 = 10juH)<Di§^£\ _h|E^#(A)(D#^(k=0. 8, L3=k-L0=8 /z H) irt^o 

^^-81^b^«M^H(D^ x ##82^Ufcj|ftr^3 = 17/iH£Ufc 
*§£\ ^F^83-C^Ufci^«L3 = 8juHi:Lfc#'^. ##84"T^Ufclftf*L3 = 7. 2 
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[0068] £X±., Ll=L2<Dm^-O^T3£-<fc;^ Ll£L2/$W££^^Ol vOt>, 

-emmir^^icmmco^t^^x.^ ^#<^to3o©^#(a-i) ) (b-d, c 

C-l) (d#tt£>*L5„ 
[0069] (A-l) L3 = k(Ll-L2) 1/2 (1) 

Tk=l. 0(D^iriS^|HC#'l4^#^^o 
[0070] (B-l) L3>k(Ll-L2) 1/2 (D^# 

10=1/ 2 it -fC (L3-M) , 
tzfdU M=k(Ll-L2) 1/2 
k&lbbtlZo -fit. C(L3-M)&ft<D¥&fo&&ZZLk&7fero Cfi, E^JHIj^l5 

L3^(L1 + M) (L2 + M)/(L1+L2 + 2M)+M (2) 

[0071] (C-l) L3<k(Ll-L2) 1/2 (D^ 0 

L3^0. 9k(Ll-L2) 1/2 (3) 
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[0072] &L±<D£5K S 4>?WyXLm.^ *S£^^<0teiaSCTRS£*l3o ^tf>fc«\ 

[0073] — jRiC, 2o©3/fM) i B-f^^^^Ll, L2, SS^t^S^y^^MtC 
M=k(Ll-L2) 1/2 

[0074] g|14tt, ^S^^y^^MOaUS^^— flS&^LTV^o Hl4^LfcJ:5 

ft*3, La, LbfcU ^ra^^^^^UTV^o 
M= (La-Lb) /4 

/^*3, ^^(D?|!l^fe^llLT«, ^J&fifAjilent Technologies^ £ijj» IVfVl? 

[0075] £k±.mmut£?i^ *mn(om&fc&&M^mnmmz.&M. it^mmw^ 

ifckcDfjgfOSCT, llL^Jimj^l5^^tt6^^^^L3^ig§]^jt^^tvT 

msitm^m^ ^fz.my^m^mm^m^hmtifc.m^m^t^x^ 0 

[0076] [^2©HJfeO^«8] 

*mw<DM2<nmM<Di&mK&%Mxmmmmz^x&wirz 0 ±m 

iz.(D^4^??timA£n±^mm(D\m&x&^fcfrK ^mmmm^m^M 
xmumm-i, 2^<Dm , mm3, ^ntt&y ¥&m 

[0077] ®9A, 9B{3\ &&m<D%$2<DMM<Dtete\Z&ZMX&fflm9&<Df&l&£XJ t $&2 
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[0078] ^-C, *m*(D?f^^#^/-rX^f|jlJ[HlS&^V vC, E^JHIj^l5(D— Ml 

£fj§2<D^^>^52<D-^<©Si^Pro\ 02(Z)-r^>^52^^ott§01«» 
l^f*»IJ»^^^02(D^^>^52(D'ftb 1 ^»»^^o 04<D-fV^>^5 

04(D^^^^54^^itS02(D^f|3P2#J(DS$P^04(D^^>^54(D# 1 ^^ 

[0079] *mm<Dj&M^m%/4^%vm\Himz.^^xh, mm\m^i5^^^x, m3co 

(D^^>^53^|il<D^/^^14(D5^ 03<ZM>^>^53<D^$01<Dra$Pl 
^}£W5m^IEg£iU 01(Ddr-r/N^14(Z)^^02(DMP2^3ffVM5Ag^IS 
g$tL-CV^S«^!|-CfcS 0 09Bte, 01(Ddf-r/N^14(D^^0i(D^f|SP 

[0080] 045oJ;t^05(Z)-f^^54, 55«, Ml&£.TfM2(D4 ^^51, 52£|H*il, 

^21a^bTV>§ 0 05(D/r>-^^55«, ^22b^^^c^21b^LT 
V>3 0 H^^V^^#^^fELfcmv^^LR]^(D^(DStt, ^^f<DP^ 
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BiJ*tf>#$l22a, 22b-eff^bTt>J:v^s % guo^WU;?^— coW^2iXM 
f&1r%Z.bh»JMX&Z> 0 #$|21 E\ #S22«d^TV^ 0 ^*5, EUCmi. ill 
^50:^112^^^51, 52, ^^^^4*50:^115^^^54, 55J^(D 

[0081] ^4*50:^50^^^54, 55£^— <D3£>|&-C7l2f&t"5#£\ imOfc^Ubfc 
SfcfllJt^ ^-0#^2KD^^^^(H2(D»P2)^it, -^<D#H21<D 
-^O»d^^^*-e^^21a^L-C^4(D^^>^54^-r^5^0:V \ 
IC % #^21(Dte^^ra^^^^«^#^21b^b-C^5cD-r>^>^55^-rtL 

[0082] H4*5O:lF05(D-r^^54, 55CO^^^^«, ^1*5J:^2(D^^^5 

£l^f!2tfVf^^51, 52, ^fetM^04*5j:I^^5(Z)-f^^54, 55<Dl~-<-TO 
^^^^^IH^(Dfg^i-§^i:V\ Wi4$o£X$W$5CD4^??54, 55^^ CO 

[0083] _hsliLfcj:5^lll*5j:tJ?^2(D^^->^51, 52J3, Sl^mS^CW^ 

^tLT*5«9, ^(D^^pCklOTa^^^l^^o Jg4:feJ:U^5tfMV^^54 

[oo84] ^mMmm^mzM^mmm&x^ jgi^rj^^M-^^si, 
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[oo85] ^mmcDjrmK^y^^mmm^wmK^^xmm'r^o -r-e«, m 

^x^x^f±^mi^>^^5i<Dmm^bm^m^i5(Dmmmbm4(D4> 
^^54(Dm^mb\^ri^nm-^<Dpjfm<Dmmm^.ir^ 0 ft*^ 

^(D^feO*-^ r^V ^m&x&z>~b&m i Lx\; ^ 0 

icmfe<Dm)±t)^^ir% 0 mm^.. w.4(D4i^^^^^4b%^(D4^^^^^\^K\^ 
\^mmm&\^^isfcx\^<DX\ %4M^^^4(Dnmm^^\jz.nmc 
j^c-r, M5<D4>y??55<Dmmmzm7£<Dmmm±i-%o ^x\ mm&is 
(D-m^mi^>y^5ibM2(D^y^52b(Dm^mm^ti^b^K, mm* 

M4<D4>??¥54bM5<7>^>^??55b<Dm^mm&nX\,^^bfrb, M20)4> 

^^52<Dmrai^3i§£i-3m;±^ 

W£<D\»\%bi)K mmmm5<Dm^m\zm^ir%mj£(Dfa%bfemxfabm, t 

[0087] ^tc^mm(DnmK^^x^^2a, 2bmK/— ^/v^e— ^(Dmm^mn^n 
tcm&h. ±m(Dmmbmm^x, #ima, ib5g<£>mffite, ^2a, 2br H i^w 
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[0088] mMvtwr?<DftmK^^xm.mirz> 0 ^x\ jzm&<Dj&&\z.&z>s 

>-XL3^ L0CD2{gCDfitirr5o ^s<^?l4<D4i/t°--s?>xfeliti^&Z)bUfe 

, mi<D4^^5itmmm^i5tm4(D4^^54tKx^x^&^ wh<d 
^#99 5i<d mm m&£TfM4(D4^??54(D mm K^n^ti 1 /4m<Dmj±- 

<Dmiffimiz.m^fc.mj±i/4vi\c}t^x, m2(D^>^^^^2(Dmm\^hw±i 
/4vtf>m*kirz> 0 mm^ n4M>y??54<Dmi&mKm±utW£i/4vi},z. 

a, 2bHd<£>«BHVof3\ W2<D^?'??52<Dmf&ffl<DWEl/4Vik, M5<D4>?*? 
?55CDmW$<7) j m)±l/4Vit, B3<V4^?*53<Dmiffiffl<VM)£l/2Vib&ftl 

[0090] g|^^«^##:ki, k2©tei*i«W 1 Ms*<fc5<D-c, ^Hito^tg^ 

^y^^^L3(Dfi£^^##:ki, k2^)fe^j^c-rpSi-^ri:^J; , 9, 

[0091] El 11 A, HBtt, 13 9A, 9B{^Lfc¥^M(Dy^X^^IJlHlf&(D^^J^L-CV> 
3o JWfctfH-te:. HI 9 A, 9B©y>TX«iffiiJiaiSJ;i9t>5p|ffflPSr$e>^_btf 5^t<zre# 
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5^^$l~e&>5o &*3, EI11A, llB<D/^XJJfl$!j[Elj&te:, 09A, 9B<D//fX#l]fij!j 

EI^^IB&b-CV^ 0 #^g|llA(Dy^X^$IJ[lI{^^, BI9A, 9Bi^$tbfcJg3<D 

14(D2i^(D^m^ir^2-D(D^y<iy^l4a, 14b^||3<D^^^53£r#eA/7c 

>-XL3^ HI9A, 9B^^$tLfcH3(D^>-^^53^|R)C-efc§ 0 *fc, HllBtfV 
^Xffi]0iJ[Hl{^», I1I9A, 9B^^^tfcli:^JtlI^15^bT, HKW-^^14^ 
^©^©§ttLt, ^<Ditt(E>3Mr^V^14£\ ^(D^^^SScD^^TM^ 
^^^^^#i-§20(D/r^^53a, 53b-e^fcm&^oTV^ 0 ^tL^>(D# 

j£££3^-e, hi 9 a, gB^y^x^ffjijtm^^^^^^ws^-htf^^^^Brtg-e 

<fc<5 0 

[0092] #cfc % ^(Z)-r^->^^L3<Dfg^j;§M^#tt^^b^, ^T^^^v-^y 

52<D-f^^^Ll, L2 N 3fee>t^tJI^4*3J:tJ J ^5(D^>'^^54, 55<7^^^ 
^L4, L5^#^ N IHCft(L0=10/zH)^^L7i o 

[0093] H13« N ^© v/^k-i/ 3 y|SI^Ltv ^ 0 rixttx H6<b|W|#, y— ^/v^e— 

fc&3ffi4Kfi(k=l, L3 = 2L0 = 20juH)-C©ff^^^^i- o g|13^V>T, 
#^91^U^«^:|fc11B0>4&£\ ^-^92-e^LfdH«:L3 = 34/i H^bfc# 
£\ ^^-93-e^L^«L3 = 20 ju H£Ufc^£\ ^^94^Ub&f*L3 = 16. 1 
M HblsfcmS; W J %-95XmVfz.m*L3 = 16 ju H£UU§^\ ^^96X^±B 
«L3 = 15. 9 /z H^L^-^, |^97-e^Ub|U3:L3 = 14. 4 ju HtLfci^©;/ 

[0094] I313<D^^— 2/3^^6^, ^^^^>^'L3(D\%t : t(DWM s ^ l &.b(Dm%K 
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iLT^T©^i^fi5o 4>-y?*^L3<Dimz.£V)^ ^<^T»3o©^#( 
A) - (C) K&tfhtlZ 0 
[0095] (A) L3=M1+M2©t# 0 

fc/cU Ml =kl (LI- L2) 1/2 (4-1) 

M2 = k2(L4-L5) 1/2 (4-2) 

mi3(Di/*=.U—i/a>X^ &^95^mJdfc&&^'fZ> (L3 = 16m H)„ 
Z.<Dm&. k^l*i-CfcoTt, ia#tt(CiLTWl(k=l. 0, L3 = 2L0) 

[0096] (B) L3>M1+M20^ 0 

mi3(D^^U—^3^X^ 94^Lfc$|#^^i-3 (L3>16/z H) c 

fO = 1/2 tc V~C (L3-M1-M2) 
£5£#>£>tv5o V~tt, C(L3-Ml-M2)^#:(D^|l^S^i^i-o Ctt, tt^iJ 

L3^ (L1+L4 + M1+M2) (L2 + L5 + Ml+M2)/{Ll+L2 + L4 + L5 + 2( 
M1+M2)}+M1+M2 (5) 

hMhfrl%Mc±i&X<D!&>\tk&^X\, >5 (L3 = 34 n H) 0 
[0097] (C) L3<M1 + M2(D^ 0 

g|13(D^^— >3^-C^, 97-e^L-fc^^^-f-^(L3<16 i uH) 0 
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L3^0. 9(M1+M2) (6) 

hM^)hti^M:^iW.X(DW^^X^ >5 (L3 = 14. 4ju H) Q 
[0098] £JLhBfcWUfcJ;5l;:, &mJ&(Dlim\z&ZMXWfflm&\z.l:titZ. mi*5£Xfin2 

tr— j;5 ^«/&£ti/cv ^<dx\ 9^>m<D¥m&&n<1r 

, mm^mtm^m^^ h\^<temtz.mfa<v¥?vk, ^tcmy^mcmm^mx^ 

[0099] im3CDmM<DMM~] 

A, 15Bi2, «0J!O||3(D|imom^^#§y^X^ff!IJ[m{^(D^l^oJ:'O?^2(D# 
J&»^LTV^ 0 01 5A, 15B(Dy-rX^fjjlJ[US&f^tt^tt, _hfE^2cDHife<D^ 
«8^5I39A, 9B(Dy-TXffi]^IIlI{^(D«^(^bT, Jgl:ioJ;tJ^2<D^^^5 
1, 52£Ji4:feJ;m£5tfMV^>^54, 55£&fcSfc^ttlO|£^Ufcfc©-ea>5, 

[0100] ^l*5j;^2(Z)-r^^51, 52^H4*5j;U?||5CD^>'y^54 > 55J3\ %rtlb& 
^^LTV^ 0 fcfcU «^12^#J^T^bT^^V\ /£3b\ I315A, 15B^*5 
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[0101] ^r-e, mi6ic^fc£?\^ ^mm(D^m\c^M^m^mmc-D\^x, mm 

$Xf-%2<D^&?$5\, 52^0|^^#«kl, M43o£TfM5C04^y?#54, 55 
Xfm5(D^>y^52, 55m<Dffi&mWt%k4,m&£Tfm5<D^y??51, 55m 

0 ^.(DM^mmm^XU, m\^XJ3W,2<D^^^^5\, 52£f|4:JoJ;^||5tfVf>" 
&VZ54, t^t^v^|:I^Wi:^tlt^o!), ^l£^#ikki-k6(D{ii 

o 

[0102] ^x\ ^mmmmicm^M^mm^x^ ^4^^mco^mmki- 

mmbtiz £5 ^ mm(D^wmki-k6(Dim^^tcim^mm^tix^ ^ Q 
[0103] ^mm<D^n\^%;^^m®mmz.$3\ ^ mw^Mtu^ 

*5iU ? H5(D^^^^54 ) 55(D^^^^^L4, \J5<T>&^#99^ttlk\Z.W£, 
fftLO^U ||3<D^^>^53<D^^>^XL3£\ L0(D4f§(Dfit^Lf'^tl^S^ 

[0104] ^ife(D^^#^/^xwi$ij|iij^-e{*, i^T-ei^BJ-r§J;5^^#mki-k6 
^ij^/J^^ ns^-f^^^ss^-r^^^Ls^g^^mki-keo 

[0105] ^O/r^^^LSoft^j:^^^^^^, ^Ttf»^v— v-a^ 
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m9&<D%£iRm9&&mL,X\,^o Ra, Rbte, AtilA^^-^^tfCl^L 
fdb<DX&Z> 0 Z.<Dm&K&^X, %£&ffiW(kl— k6=0. 8£LT, _LfB^2tf>l£ife<£> 

(D^fyy^54, 55<D^Cy^^-y^L4, L5f*#}cl, |HDfit(Ll, L2, L4, L5 = LO 
= 5mH) ^^LfCo 

[0106] mi7«, ^(D^ai/-i/ 3 y^^Ltv £*U3\ igetmfl^ -^/V^— 

^101^?^LfaiU3:L3 = 34 ix H£Ufc3§£\ ^-!§-102^^L/diU3:L3=20 J u H£ 
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